Renoprotective effects of berberine through regulation of the MMPs/TIMPs system in streptozocin-induced diabetic nephropathy in rats.
Berberine has proven protective effects on diabetic nephropathy, but the mechanism for its effects has not been comprehensively established. Hence, we aimed to explore the renoprotective mechanism of berberine on the accumulation of extracellular matrix, alterations of its major components and corresponding changes in the regulatory system, including the matrix metalloproteinases/tissue inhibitor of matrix metalloproteinases (MMPs/TIMPs) system, in diabetic nephropathy rats. In the experiments, diabetic nephropathy rats were treated with berberine (0, 50, 100, 200 mg/kg) respectively. The protein levels of transforming growth factor-β1 were then detected by Western blot, while fibronectin and type IV collagen levels were assessed using immunohistochemistry. Changes in the MMP2/9 and TIMP1/2 levels were detected using two forms simultaneously. In addition, we also measured the characteristics and biochemical indicators of the diabetic nephropathy rats. The results showed that berberine could ameliorate the fasting blood glucose, and the majority of biochemical and renal function parameters, but did not have an effect on body weight. Immunohistochemistry and Western blot examination revealed a significant increase in the MMP9 and TIMP1/2 levels, with an obvious decrease in MMP2 expression in the diabetic nephropathy rats. Berberine (100 and 200 mg/kg) could significantly improve the abnormal changes in the MMPs/TIMPs system. Meanwhile, reductions in the transforming growth factor-β1, fibronectin and type IV collagen expression levels were observed in the berberine treatment groups. Therefore, the renoprotective effects of berberine on diabetic nephropathy might be associated with changes in the extracellular matrix through the regulation of the MMPs/TIMPs system in the rat kidney.